Assuming that the Universe is an object of point rotation at a relic frequency, solutions of the Einstein equation are considered inside matter.
INTRODUCTION
Recently, the concept of the Universe as an object of point rotation was presented. In this concept, space rotates like a circularly polarized electromagnetic field at a frequency, called for certainty, the relic frequency [1] . The frequency squared is proportional to the cosmological constant. The huge rotation period associated with the relic frequency does not affect ordinary life. The double wavelength corresponding to the frequency determines the size of the Universe.
A distinctive feature of the concept is using in the interval of the general theory relativity three-dimensional quadratic form, invariant under the three-dimensional transformation for rotating reference systems, which is a generalization of the Lorentz transformation.
In [1] , cylindrical solutions of the Einstein equation with a cosmological term in free space are considered and it is shown that there are no solutions depending only on the cylindrical radius, but there is an exact solution depending on other coordinates, provided that the radius is an invariable parameter.
However, the solution does not exclude the existence of singularities of the space in the form of fourdimensional astronomical objects, in time interval significantly smaller than the period of rotation and with the dimensions which are significantly smaller than the wavelength corresponding to the relic frequency. The space outside the objects can be considered as a flat Minkowski space.
The dualism inherent in this construction is similar to the principle "wave-particle" in quantum theory. On the one hand, the Universe has a size, as mentioned above, on the other hand, the Universe is infinite, because the axis of rotation can be selected at each point
In the paper we consider the space with the energymomentum tensor. The tensor is constructed in the standard way.
The key point in simplifying the Einstein equation inside matter is the assumption that the cylindrical radius is an invariable parameter. This parameter is involved in the calculations, but drops out of the final results, remaining uncertain. Since the radius does not change, the radial component of the 4-velocity is considered to be zero.
This paper is an extension of the set papers devoted to study of the three-dimensional transformation for rotating coordinate system as a generalization of the Lorentz transformation [1] .
The three-dimensional transformation 3D transformation can be written as follows
where ϕ, z, t is the cylindrical angle, coordinate along the axis of rotation, time in the normalized system, where the speed of light is equal 1. r is invariable parameter, κ is the constant, κ kl is defined as follows
Determinant of transformation is equal to 1. For ω = 0, (1)-(3) turns into the Lorentz transformation. The quadratic differential form
is invariant with respect to the transformation, therefore the interval of the flat Minkowski space also has this property. Consequently, the flat Minkowski space can be an object of point rotation with the relic frequency.
THE EINSTEIN EQUATION
Within matter, the Einstein tensor, together with the cosmological constant, must be equated to the energy- 
The cosmological constant Λ is extremely small, of the order of 10 −52 m −2 [2] . For simplicity, we omit the gravitational constant. This is always possible with normalization.
We use the interval containing the quadratic form
Covariant and contra-variant components of the metric tensor in cylindrical coordinates are
where g, f are some functions of coordinates ϕ, z, t and all off-diagonal components of this tensor are zero. Usually for the energy-momentum tensor the form
is used, where ρ is the matter density, p is the pressure, u µ = g µν dx ν /ds is the 4-vector velocity, satisfying equality
With help of (11) we get another form of the Einstein equation
Note on mass density
As is known, the Bethe-Weizker semi-empirical mass formula allows approximating the mass of atomic nuclei [3] .
where Z and N is the number of protons and neutrons, A = Z + N is the total number of nucleons, m p and m n are the rest mass of a proton and a neutron, respectively, E b the binding energy of the nucleus, a and E b are small and determined empirically. Eq. (16) can be changed to following form
where m pe and m ne is the effective mass of the proton and neutron in the nucleus. Neglecting the small term E b and dividing the equation by A, we obtain approximately that the total mass density is equal to the sum of the mass density of protons and neutrons minus the square of the charge density of protons. With a decrease in volume, this density increases faster and can dominate.
Emphasize that this semi-empirical formula has been experimentally verified for 100 years. Therefore, when constructing the energy-momentum tensor in the presence of an electromagnetic field, this additional negative term must be taken into account. As Einstein said "Our problem now is introduce a tensor T µν , of the second rank, whose structure we do know but provisionally ..." [4] .
This additional term can be associated with charged dark matter, discussed in the astrophysical community for a long time, and can be used for description of fourdimensional astronomical objects as singularities of the point rotating space.
Solutions in cylindrical coordinates
The concept of point rotation assumes that the cylindrical radius is an invariable parameter. This means that the corresponding component of the 4-vector u r is zero by definition.
It follows from the equation (14) that all off-diagonal components of the Ricci tensor with index r are zero. Because of this
where f is a function only of z, t and C is a function only of ϕ. Using this relations and the expressions for components of the Ricci tensor, easily to shown that
It can be the shown that the components f R rr /g and R ϕϕ /r 2 expressed in terms of the metrical tensor coincide. Accordingly to (13) the difference of the component is equal (ρ + p)u 2 ϕ , since u r = 0. The case (ρ + p) = 0 reduced the energy-momentum tensor to the form
where p, ρ must be constant, because the covariant derivative of the tensor must be zero. In this case the problem is equivalent to solutions for the free space, where the role of cosmological constant plays Λ + p = Λ − ρ. This case is detailed below.
We assume that u ϕ = 0. It means that only components u z , u t are not equal zero.
